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Abstract/Synopsis

Studies on phytoplankton-bacterial interactions

Given the sheer range of phytoplankton-bacterial interactions, some intriguing aspects have been addressed in this study.  Firstly, the role of bacteria in influencing diatom and dinoflagellate communities at the system level was examined.  Diatoms and dinoflagellates interacted differently with bacteria in the pre-monsoon period, characterized by high temperature, salinity, suspended particulate matter and low nutrients.  Diatoms appear to have a competitive relationship with bacteria whereas dinoflagellates resort to phagotrophy, and eat their own competitors (sensu Thingstad et al. 1996).
The subsequent experiments focused on whether changes in bacterial communities are reflected in benthic diatom communities.  I developed an indirect method for this purpose, the ‘antibiotics’ approach, involving antibiotics with different modes of action (penicillin, streptomycin and chloramphenicol).  Three aspects were addressed: (1) modulation of diatom communities by bacteria, (2) the concurrent changes in the bacterial community (antibiotic-resistant, -tolerant bacteria and Vibrio spp.), and (3) the spatial and temporal variation in these interactions.
Benthic diatom communities, when treated with penicillin (a β-lactam antibiotic that cannot affect diatoms directly) showed marked reduction in abundance and species richness.  These results highlight the relevance of bacteria in structuring benthic diatom communities.  The sediment bacterial community preferred the ‘tolerance’ strategy over ‘resistance’ in response to penicillin treatment; V. parahaemolyticus proliferated in the penicillin treatment, suggesting that though associated with plankton, it may not be essential for diatom growth.  These changes were also reflected in lowered growth rates of near-axenic diatom monocultures (Coscinodiscus sp., S. costatum and Thalassiosira sp.) isolated from the study area.
Diatoms were consistently inhibited in the penicillin treatments in all 3 sites (intertidal sandflat, mangrove and port environments), reiterating the significance of bacteria to diatoms.  The epipsammic diatoms were more sensitive to suppression of bacteria, compared to epipelic forms.  The South West monsoon (the main source of climatic variation along the west coast of India) affected these interactions, across all three sites.

Overall, the results obtained during the course of this study revealed:
	The intricate dynamics between phytoplankton and bacterial communities at the system level
	The relevance of bacteria in modulating benthic diatom communities
	The role of habitat characteristics, life cycle strategies and climatic perturbations (monsoons) in affecting these trophic interactions

In view of the above, it is necessary to include interactions with bacteria in future studies on phytoplankton communities, especially in the context of their responses to environmental pertubations.


